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BATTERY MODULE, AND RECHARGEABLE BATTERY 
FOR CONSTITUTING THE BATTERY MODULE 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present invention relates to a battery module, and in 
particular to a rechargeable battery for constituting the 
battery module in which the internal battery resistance can be 
made small and the battery output can be increased. 

10 

2. Description of Related Art 

Fig. 10 shows a conventional battery module made by 
connecting a plurality of rechargeable batteries and coupling 
them together as one so as to obtain the necessary power. In 

15 this battery module, a plurality of cells 41 (41a to 41 j) made 
of sealed alkaline rechargeable batteries as shown in Fig. 11 
are arranged side by side, with the long lateral walls of the 
battery cases 42 adjacent each other. End plates 52 are 
arranged against the outside of the cells 41a and 41 j at both 

20 ends, and the two end plates 52 and 52 are bound together with 
binding bands 53 so as to couple the cells together as one 
piece. 

For the cells 41, an electrode plate group 47, comprising 
positive electrode plates and negative electrode plates layered 



1 



with intervening separators, thus constituting elements for 
electromotive force, is accommodated in a battery case 42 
together with a liquid electrolyte, and the open end of the 
battery case 42 is closed with a lid 46 provided with a safety 
5 vent 45. From the upper end at one side of the positive 

electrode plates forming the electrode plate group 47, leads 49 
extend upward and are connected to a positive electrode 
terminal 43 above them, and similarly, from the upper end of 
the other side of the negative electrode plates, leads 49 

10 extend upward and are connected to an negative electrode 

terminal 44 above them. The positive electrode terminal 43 and 
the negative electrode terminal 44 are attached to the lid 46. 

The positive electrode terminals 43 and negative electrode 
terminals 44 of coupled neighboring cells 41 are connected by 

15 connection plates 51, thereby connecting all cells 41 in 

series. When the battery cases 42 are coupled, ribs 48, which 
protrude vertically from the long lateral walls of the battery 
cases 42, are abutted against each other, forming coolant 
passages running in the vertical direction along the long 

20 lateral walls of the battery cases 42 in the space between ribs 
48. The cells 41a to 41 j are cooled by flowing air through 
these coolant passages. 

However, with the configuration for the cells 41 of this 
conventional battery module, leads 49 extend from a portion at 
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the upper end on one side of the electrodes and are connected 
to the electrode terminals 43 and 44, and consequently, there 
were the problems that the internal resistance of the battery 
was large, because the average distance from the surface of the 
5 electrodes to the collector portions of the leads 49 was long, 
and that the power output was low, because the utilization rate 
of the electrode active material was low. 

Moreover, because the terminals 43 and 44 protruding to 
the outside of the lid 46 are connected by connection plates 
10 51, it is necessary to provide space for this connection at the 
upper end of the battery cases 42. Furthermore, since the 
connection portions are exposed, there is the problem that the 
space for installing this battery module cannot be made 
compact . 

15 Moreover, in the portions where electrode pillars of the 

electrode terminals 43 and 44 extend through the lid 46, O- 
rings for providing a seal are usually placed only on the inner 
side of the lid 46, and there was the danger that electrolyte 
may leak during use of the battery. 

20 

SUMMARY OF THE INVENTION 
In view of these problems of the prior art, it is an 
object of the present invention to provide a rechargeable 
battery, of which internal battery resistance is small and of 
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which battery output can be improved. A further object of the 
present invention is to provide a battery module, of which 
installation space can be made, and in which there is no danger 
of electrolyte leakage. 
5 To achieve the above object, the present invention 

provides a rechargeable battery, comprising: 

a prismatic cell case having short lateral walls and long 
lateral walls; and 

a group of electrodes accommodated inside the cell case, 
10 the group of electrodes including a plurality of positive and 
negative electrode plates arranged alternately and 
substantially in parallel to the long lateral walls of the cell 
case with an intervening separator therebetween; 

wherein lateral edges of the positive electrode plates 
15 protrude beyond the negative electrode plates on one side, and 
lateral edges of the negative electrode plates protrude beyond 
the group of positive electrode plates on the opposite side, 
the protruding portions forming lead portions. 

Since the lateral portions on one side of the electrode 
20 plates serve as lead portions, the average distance from the 

surfaces of the electrode plates to the collector portions can 
be made short, the internal battery resistance can be made 
small, and the utilization rate of the electrode active 
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material becomes large, whereby the power output of the battery 
can be increased. 

The lateral edge portions of the negative electrode plate 
and positive electrode plate lead portions of the group of 
5 electrodes are attached to respective collector plates, and the 
group of electrodes is thus held by the collector plates . 
Therefore, the group of electrodes can be held with a compact 
configuration, and the surface area of the regions for 
generating an electromotive force can be made large, whereby 

10 the battery capacity can be increased. 

The collector plates are provided with curved portions at 
both ends thereof for clamping the group of electrodes. 
Thereby, the electrodes do not spread and extend toward the 
outside of the collector plates when the group of electrodes 

15 are attached to the collector plates, and the electrodes can be 
fixed reliably to the collector plates. 

By setting D < L < 4D, where L is the length of a side of 
the lead portions of the electrodes and D is the length of a 
side in a direction perpendicular thereto, the average distance 

2 0 from the surfaces of the electrode plates to the collector 

portions can be made even shorter, and the above-noted effects 
can be enhanced. If D > L, the ratio of the space for 
connecting the cells, that is formed between the upper edge of 
the electrode plate group and the upper wall of the cell case, 
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against the volume of the electrode plate groups becomes large. 
As the proportion of the dead space increases, the battery 
capacity is compromised accordingly, but this problem can be 
solved when L and D are set as noted above. On the other hand, 
5 if L > 4D, the aspect ratio (vertical / horizontal) becomes too 
large, which leads to problems with regard to other structural 
conditions, such as maintaining the strength of the collector 
plates or manufacturing of the cell cases. Moreover, if L > 
4D, there is the problem that temperature variations are large 

10 between the two ends of the electrode plate groups in the flow 
direction of the coolant when the outer walls of the cell case 
are cooled by letting a coolant flow in the longitudinal 
direction along the lead portions of the electrode plate 
groups , but this problem does not occur when L and D are set as 

15 noted above. 

In the cell case in which a group of electrodes is 
accommodated, which is made of electrode plates whose 
dimensions are set to D < L < 4D as noted above, by setting d < 
1 <; 4d, where 1 is the length of the long lateral walls of the 

2 0 cell case in the direction parallel to the lead portions of the 
electrodes, and d is the width of the long lateral walls in the 
direction perpendicular thereto, the proportion of the dead 
space is optimized and the battery capacity is increased. 
Moreover, the temperature variations between the upper portion 
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and the lower portion of the electrode plates can be reduced, 
when the cell case is cooled by letting the coolant flow in the 
vertical direction of the long lateral walls of the cell cases. 
As mentioned above, the lateral edge portions of the group 
5 of positive electrode plates protrude beyond the group of 
negative electrode plates on one side, and the lateral edge 
portions of the group of negative electrode plates protrude 
beyond the group of positive electrode plates on the opposite 
side form the lead portions. Therefore, a single, belt-like 

10 separator can be arranged in a zigzag fashion between the 

positive electrode plates and the negative electrode plates. 
In this way, the separator can be arranged easier between the 
electrode plates than by covering the electrode plates with 
bag-shaped separators. 

15 The rechargeable battery according to the present 

invention can be constructed such that: 

a plurality of cell cases are coupled together as one 
piece with the short lateral walls of the cell cases being 
mutually integrated, thereby constituting an integral battery 

20 case; 

upper open ends of the cell cases are closed by an 
integral lid member; and 
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the collector plates in adjacent cell cases are connected 
to each other via a connection fitting that extends through the 
short lateral walls between the adjacent cell cases. 

Thereby, the neighboring cells can be connected to each 
5 other inside the integral battery case, and the space for 
setting up the rechargeable battery can be made compact. 

Furthermore, through holes are formed in the short lateral 
walls between two adjacent cell cases at an edge portion; and 
the connection fitting comprises a pair of frame fittings, each 
10 frame fitting having a base end and a protruding portion that 
is inserted into the through holes, the distal ends of the 
protruding portions being welded together, and the collector 
plates being attached to the base ends of the frame fittings . 
Thereby, the collector plates can be connected easily by 
15 welding with a pair of frame fittings. 

According to the present invention, a battery module can 
be constituted by coupling a plurality of rechargeable 
batteries together, each of the rechargeable batteries 
accommodating therein a group of electrodes and a liquid 
2 0 electrolyte, wherein: 

a plurality of prismatic cell cases having short lateral 
walls and long lateral walls are arranged side by side, with 
adjacent short lateral walls being integral with each other; 



the group of electrodes inside a cell case including a 
positive electrode collector plate and a negative electrode 
collector plate arranged at lateral opposite ends of the cell 
case in the direction of the long lateral walls thereof; 
5 through holes are formed in the short lateral walls of the 

cell cases at upper edge portions thereof; 

a pair of frame fittings comprising base ends and 
protruding portions are provided for each of the cell cases for 
connecting two adjacent cell cases, the protruding portions of 
10 the pair of frame fittings being inserted into the through 

holes formed in the upper edge portions of the short lateral 
walls of the cell cases from both sides and welded together, 
and the positive and negative electrode collector plates in the 
cell cases being respectively attached to the base ends of the 
15 frame fittings; 

end frame fittings having base ends and protruding 
portions are provided for cell cases located at both outer ends 
of the rechargeable battery for connecting the cell cases at 
both outer ends of the rechargeable battery to outside 
2 0 terminals; and 

connection terminals having protruding portions are 
connected to the end frame fittings of the cell cases at both 
outer ends of the rechargeable battery. 
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Thereby, the connection between the cell cases and the 
outside of the cell cases can be carried out easily with a 
compact configuration. 

Moreover, a sealing material is provided around the 
5 protruding portions of the frame fittings and the connection 
terminals, so as to provide a seal between the two adjacent 
cell cases, whereby both sides of the connection configuration 
can be sealed double, and leakage of liquid electrolyte during 
use of the battery can be prevented. 

10 While novel features of the invention are set forth in the 

preceding, the invention, both as to organization and content, 
can be further understood and appreciated, along with other 
objects and features thereof, from the following detailed 
description and examples when taken in conjunction with the 

15 attached drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an external perspective view of a battery module 
according to one embodiment of the present invention; 
20 Fig. 2 is a partial vertical lateral cross-sectional view 

of the same; 

Fig. 3 is a cross-sectional view taken in the direction of 
the arrows along the line III - III in Fig. 2; 

Fig. 4 is a front view of an electrode plate group of the 
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s ame embodiment ; 

Fig. 5 is a cross-sectional view taken in the direction of 
the arrows along the line V - V in Fig. 4; 

Fig. 6A is a front view, Fig. 6B is a top plan view, and 
5 Fig. 6C is an enlargement of VIC in Fig. 6B, showing the 
positive electrode plate in the same embodiment; 

Fig. 7A is a front view, Fig. 7B is a top plan view, and 
Fig. 7C is an enlargement of VIC in Fig. 7B, showing the 
negative electrode plate in the same embodiment; 
10 Fig. 8 is a vertical cross-sectional view showing the 

configuration of a portion connecting two cells in the same 
embodiment ; 

Fig. 9 is an exploded perspective view of an electrode 
plate group in another embodiment of the present invention; 
15 Fig. 10 is an external perspective view of a conventional 

battery module; and 

Fig. 11 is a partially cutaway perspective view of a cell 
of the same conventional example. 



20 DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of a battery module according to the 
present invention will be hereinafter described with reference 
to Figs. 1 to 8. 
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The battery module of this embodiment is a nickel metal 
hydride battery, which is suitable for use as a drive power 
source for an electric vehicle. As shown in Figs. 1 to 3, the 
battery module 1 is made up of a plurality of (six in the 
5 example shown in the drawing) cells 6, arranged in a row. Cell 
cases 3 of each of the cells 6, which are formed in a prismatic 
fashion with short lateral walls, long lateral walls, and open 
top ends, are mutually integrated on their short lateral walls, 
thereby constituting an integral battery case 2. The upper 

10 open ends of the cell cases 3 are closed all together by an 
integral lid member 4 . 

Each of the battery cases 3 constitutes a cell 6, 
accommodating therein electrode plate groups 5 together with 
electrolyte. An electrode plate group 5 comprises a large 

15 number of positive electrode plates and negative electrode 

plates arranged parallel to the long lateral walls of the cell 
cases 3 and layered in the direction of the short lateral walls 
of the cell cases 3, with intervening separators therebetween. 
The construction inside the battery case will be described 

2 0 later in more detail. 

Connection holes 7 are formed at the upper edge portions 
of the outer short lateral walls of the cell cases 3 at the two 
ends of the integral battery case 2 and between each two cell 
cases 3. Positive and negative connection terminals 8 are 
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respectively mounted to the connection holes 7 at the outer 
short lateral walls of the two outer cell cases 3 , and 
connection fittings 9 for serially connecting two adjacent 
cells 6 are mounted to the connection holes 7 in the 
5 intermediate short lateral walls between each two cell cases 3 . 
In addition, the lid member 4 is provided with one safety vent 
10 for each of the cell case 3, so as to release pressure when 
the internal pressure in the cell cases 3 has exceeded a 
certain value. Moreover, a sensor mounting hole 11 for 
10 mounting a temperature detection sensor for detecting the 

temperature of the cells 6 is formed at suitable cells 6 or for 
each cell 6. 

The long lateral walls of six cells 6 together form an 
integral side wall 12 of the integral battery case 2. On this 

15 side wall 12 of the integral battery case 2, protruding ribs 13 
that extend vertically are provided at positions corresponding 
to the lateral edges of two adjacent cell cases 3. Further, a 
large number of relatively small circular protrusions 14 are 
formed at suitable intervals in matrix fashion between each two 

20 ribs 13. The ribs 13 and the protrusions 14 have the same 

height. Furthermore, coupling ribs 15a and 15b having the same 
height as the ribs 13 and the protrusions 14 are formed on the 
side walls of the upper edge of the cell cases 3 and the side 
walls of the lid member 4, such as to bridge across the side 
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walls of the cell cases 3 and the lid member 4, at positions 
corresponding to an extension of the ribs 13 and the 
protrusions 14. A plurality of protrusions 16 and indentations 
17, for positioning and fitting together integral battery cases 
5 2 when their side walls 12 are abutted on each other, are 

arranged at an upper portion and a lower portion of the outer 
surface of the two ribs 13 near both ends of the side wall 12 
of the integral battery case 2 . When a plurality of integral 
battery cases 2 are arranged in a row in parallel to constitute 

10 a battery module, the ribs 13, the protrusions 14 and the 

coupling ribs 15a and 15b form coolant passages for cooling the 
cell cases 3 effectively and uniformly. 

The aforementioned electrode plate groups 5 are explained 
in detail with reference to Figs. 4 to 7 . In Figs. 4 and 5, a 

15 plurality of positive electrode plates 18 and negative 

electrode plates 19 are arranged alternately, and the positive 
electrode plates 18 are covered with separators 2 0 in the form 
of a bag having an opening on one side. The positive plates 18 
and the negative plates 19 are stacked upon one another with 

20 separators 20 therebetween, thereby constituting the electrode 
plate group 5. in Fig. 4, the region where the positive 
electrode plates 18 and the negative electrode plates 19 oppose 
each other with the intervening separators 20 and generate 
electric power is indicated by oblique lines. The lateral 
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edges of the group of positive electrode plates 18 protrude 
beyond the group of negative electrode plates 19 on one side, 
and the lateral edges of the group of negative electrode plates 
19 protrude beyond the group of positive electrode plates 18 on 
5 the opposite side, and these protruding lateral portions form 
the lead portions 18a and 19a, to the lateral ends of which 
collector plates 21 and 22 are welded, respectively. The outer 
edges of the collector plates 21 and 22 are bent toward the 
inside as shown in Fig. 5, in order to restrict the dimensions 

10 of the electrode plates 18, 19 during the collector plates 21, 
22 are welded to the electrode plates 18, 19, so that the 
electrode plates 18, 19 do not spread outwards as pressure is 
applied thereto. Numeral 23 denotes external separators 
arranged at the outer faces of the electrode plate group 5 

15 between the collector plates 21 and 22. 

The positive electrode plates 18 are made of Ni foamed 
metal. As shown in Figs. 6A-6C, the lead portion 18a is 
constructed by compressing one lateral edge of the plate of 
foamed metal and attaching a lead plate 24 on one surface of 

20 the lead portion 18a by ultrasonic welding or seam welding. 

The negative electrode plates 19 shown in Fig. 7 are made of Ni 
punched metal coated with an active material except for lead 
portions 19a. "L" denotes the length of a side of the positive 
electrode plate 18 and the negative electrode plate 19 where 
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the lead portions 18a and 19a are provided, and "D" denotes the 
length of the side in a direction perpendicular thereto. The 
positive and negative electrode plates 18, 19 are configured so 
that "L" is larger than "D" , but not larger than four times 
5 "D". 

Numeral 2 9 denotes pairs of positioning holes formed in 
the lead portions 18a and 19a at a suitable distance from the 
top and the bottom thereof. By inserting positioning pins into 
these positioning holes 29 and by applying pressure on the 

10 lateral ends of the lead portions 18a and 19a, these lateral 
ends of the lead portions 18a and 19a are aligned and welded 
reliably and evenly to the collector plates 21 and 22. 

Fig. 8 shows the connection fitting 9 for serially 
connecting the cells 6. The connection fitting 9 comprises a 

15 pair of frame fittings 25, to the base ends of which the upper 
ends of the collector plates 21 and 22 of two neighboring cells 
6 are welded, respectively. The cells 6 are connected by 
inserting from both sides protruding portions 26 projecting 
from an axial portion of the frame fittings 25 into the 

20 connection hole 7 formed in the short lateral walls of the cell 
cases 3, and abutting their leading faces against each other 
and welding them together. The bonding of the upper ends of 
the collector plates 21 and 22 to the base ends of the frame 
fittings 25 and the welding of the leading faces of the 
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protruding portions 26 are performed by resistance welding all 
together after they have been assembled. Annular grooves 27 
are formed around the protruding portions 26 of the frame 
fittings 25, and the connection hole 7 is sealed double with 0- 
rings 28 mounted in these annular grooves 27. 

In the battery module 1 of the present invention, as 
described above, the integral battery case 2 is constituted by 
mutually connecting a plurality of prismatic cell cases 3, 
abutted on their short side walls. The open ends of the cell 
cases 3 are closed by the integrated lid member 4, and the 
collector plates 21, 22 of the electrode plate groups 5 in 
adjacent cells 6 are connected via the connection fittings 9, 
that pass through the connection holes 7 formed in the upper 
edges of the short side walls of each cell case 3. Therefore, 
neighboring cells 6 can be connected inside the integral 
battery case 2. Since the connection configuration is not 
exposed to the outside, the installation space for the battery 
module 1 can be made compact. 

The connection fittings 9 are made of pairs of frame 
fittings 25 having protruding portions 26, which are inserted 
into the connection holes 7 from both sides and whose leading 
ends are welded together, and to whose base ends the collector 
plates 21 and 22 are attached, so that the electrode plate 
groups 5, i.e., the cells 6 of neighboring cell cases 3 can 



17 



easily be connected in series by welding the frame fittings 25. 
Also, by arranging connection terminals 8 having similar 
protruding portions 26 and frame fittings 25 on the outer short 
lateral walls of the two cell cases 3 at opposite ends and by 
5 welding the leading ends of their protruding portions 26, 26 

together, the connection of the cell cases 3 on either end with 
an external terminal can be performed with a compact 
configuration and in a simple manner. 

Moreover, thanks to the O-rings 28 for sealing the cell 
10 cases 3 provided around the protruding portions 26 of the frame 
fittings 25 and the connection terminals 8, both sides of the 
short lateral walls of adjacent cell cases 3 are sealed double 
and leakage of liquid during use can be prevented reliably. 
In the electrode plate groups 5 of the cells 6, the 
15 lateral edge portions of the group of positive electrode plates 
18 protrude beyond the group of negative electrode plates 19 on 
one side, and the lateral edge portions of the group of 
negative electrode plates 19 protrude beyond the group of 
positive electrode plates 18 on the opposite side, and these 
20 protruding lateral portions form the lead portions 18a and 19a, 
to which collector plates 21 and 22 are welded over their 
entire length. Therefore, the average distance from the 
surfaces of the electrodes 18 and 19 to the collector plates 21 
and 22 can be made short, and as a result, the internal battery 
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resistance can be made small and the utilization rate of the 
electrode active material becomes large, which increases the 
battery output. In Fig. 4, the collector plates 21 and 22 are 
attached to the lead portions 18a and 19a over their entire 
5 length, but substantially the same effect can be attained if 
the collector plates 21 and 22 are attached to the lead 
portions 18a and 19a over at least half the length of the lead 
portions 18a and 19a. 

Moreover, the groups of electrode plates 18 and 19 are 
10 held in a simple construction by attaching the lateral edge 
portions of the lead portions 18a and 19a of the electrode 
plates 18 and 19 to the collector plates 21 and 22, whereby the 
surface area of the regions for generating an electromotive 
force becomes large, and the battery capacity can be increased. 
15 The length L of a side of the electrode plates 18, 19 

where the lead portions 18a, 19a are provided, and the length D 
of the side orthogonal to L are set D < L <; 4D, so that the 
average distance from the entire surfaces of the electrode 
plates to the collector plates can be made even shorter. If D 
20 ^ L, the ratio of the space for connecting the cells 6, that is 
formed between the upper ends of the electrode plate groups 5 
and the upper wall of the lid member 4 (dead space), against 
the volume of the electrode plate groups 5 (space where 
electromotive force is generated) becomes large. As the dead 
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space increases, the battery capacity is compromised 
accordingly, but this problem can be solved with the above- 
described configuration. 

On the other hand, if L > 4D, the aspect ratio (vertical / 
5 horizontal) becomes too large, which leads to the problem with 
regard to other structural conditions, such as maintaining the 
strength of the collector plates 21 and 22 or manufacture of 
the cell cases 3. Furthermore, if L > 4D, large temperature 
variations would occur between the lower end and the upper end 

10 of the electrode plate groups 5, when a plurality of integral 

battery cases 2 are arranged side by side and their outer walls 
are cooled by flowing a coolant in the vertical direction 
perpendicular to the direction in which the cell cases 3 are 
arranged, that is, in the longitudinal direction along the lead 

15 portions of the electrode plate groups 5. Such problem can be 
prevented by setting "L" and "D" are set as described above. 

Moreover, if the length 1 of the long lateral walls of 
cell cases 3 parallel to the lead portions 18a, 19a of the 
electrode plates 18, 19 and the length d of the short lateral 

20 walls of the cell cases 3 as indicated in Fig. 2 are set d < 1 
^ 4d, the proportion of the above mentioned dead space can be 
optimized and the battery capacity can be increased. Also, the 
temperature variation between the upper end and the lower end 
of the electrode plates can be reduced, when the cell cases 3 
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are cooled by letting the coolant flow in the vertical 
direction of the long lateral walls of the cell cases 3. 

Next, another embodiment of a rechargeable battery in 
accordance with the present invention will be described with 
5 reference to the Fig. 9. In the aforementioned embodiment, the 
positive electrode plates 18 are covered by bag-shaped 
separators 20, so that the separators 20 are provided between 
the positive electrode plates 18 and the negative electrode 
plates 19. Since the lateral edge portions of the group of 

10 positive electrode plates 18 protrude beyond the group of 

negative electrode plates 19 on one side, and the lateral edge 
portions of the group of negative electrode plates 19 protrude 
beyond the group of positive electrode plates 18 on the 
opposite side, and these protruding lateral edge portions form 

15 the lead portions 18a and 19a, the separator can be arranged in 
a zigzag fashion between the positive electrode plates 18 and 
the negative electrode plates 19 as shown in Fig. 9. This 
embodiment employs such meandering arrangement of the separator 
30. In this way, the separator can be arranged easier between 

20 the electrode plates 18 and 19 than by covering each of the 
electrode plates with the bag-shaped separators 20. 

As has been explained above, in the rechargeable battery 
in accordance with the present invention, the lateral edge 
portions of the group of positive electrode plates protrude 
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beyond the group of negative electrode plates on one side, and 
the lateral edge portions of the group of negative electrode 
plates protrude beyond the group of positive electrode plates 
on the opposite side, and these protruding lateral edge 
5 portions form the lead portions. Thus one lateral edge of each 
electrode plate serves as a lead portion, and thereby the 
average distance from the surfaces of the electrodes to the 
collector portions can be made short. Accordingly, the 
internal battery resistance can be made small and the 

10 utilization rate of the electrode active material becomes 

large, whereby the power output of the battery is increased. 

Although the present invention has been fully described in 
connection with the preferred embodiment thereof, it is to be 
noted that various changes and modifications apparent to those 

15 skilled in the art are to be understood as included within the 
scope of the present invention as defined by the appended 
claims unless they depart therefrom. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A rechargeable battery, comprising: 

a prismatic cell case having short lateral walls and long 
5 lateral walls; and 

a group of electrodes accommodated inside the cell case, 
the group of electrodes including a plurality of positive and 
negative electrode plates arranged alternately and 
substantially in parallel to the long lateral walls of the cell 
10 case with an intervening separator therebetween; 

wherein lateral edges of the positive electrode plates 
protrude beyond the negative electrode plates on one side, and 
lateral edges of the negative electrode plates protrude beyond 
the group of positive electrode plates on the opposite side, 
15 the protruding portions forming lead portions. 

2. The rechargeable battery of Claim 1, further 
comprising collector plates, wherein the lateral edges of 
respective lead portions of the positive electrode plates and 
the negative electrode plates are attached to the collector 

20 plates, whereby the group of electrodes is held by the 
collector plates . 

3 . The rechargeable battery of Claim 2 , wherein the 
collector plates are provided with curved portions at both ends 
thereof for clamping the group of electrodes. 
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4. The rechargeable battery of Claim 2, wherein: 

a plurality of cell cases are coupled together as one 
piece with the short lateral walls of the cell cases being 
mutually integrated, thereby constituting an integral battery 
5 case; 

upper open ends of the cell cases are closed by an 
integral lid member; and 

the collector plates in adjacent cell cases are connected 
to each other via a connection fitting that extends through the 
10 short lateral walls between the adjacent cell cases. 

5. The rechargeable battery of Claim 4, wherein the 
collector plates are connected at an upper edge thereof to 
another group of electrodes or to an outer terminal. 

6. The rechargeable battery of Claim 4, wherein 
15 through holes are formed in the short lateral walls 

between two adjacent cell cases; and 

the connection fitting comprises a pair of frame fittings, 
each frame fitting having a base end and a protruding portion 
that is inserted into the through holes , the distal ends of the 
20 protruding portions being welded together, and the collector 
plates being attached to the base ends of the frame fittings . 

7. The rechargeable battery of Claim 1, wherein D < L <; 
4D, where L is the length of a side of the positive and 
negative electrode plates where the lead portions are provided, 
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and D is the length of a side of the positive and negative 
electrode plates in a direction perpendicular thereto. 

8. The rechargeable battery of Claim 1, wherein d < 1 < 
4d, where 1 is the length of the long lateral walls of the cell 

5 case in the direction parallel to the lead portions of the 

positive and negative electrode plates, and d is the length of 
the short lateral walls of the cell case in the direction 
perpendicular thereto. 

9. The rechargeable battery of Claim 1, wherein the 
10 separator is of a belt-like shape and meanders alternately 

between the positive electrode plates and the negative 
electrode plates . 

10. A battery module constituted by coupling a plurality 
of rechargeable batteries together, each of the rechargeable 

15 batteries accommodating therein a group of electrodes 

comprising a group of positive electrode plates and a group of 
negative electrode plates and a liquid electrolyte, wherein: 

a plurality of prismatic cell cases having short lateral 
walls and long lateral walls are arranged side by side, with 

20 adjacent short lateral walls being integral with each other, 
and upper open ends of the plurality of prismatic cell cases 
being integrally closed with a single lid member; 

the group of electrodes inside a cell case including a 
positive electrode collector plate and a negative electrode 
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collector plate arranged at lateral opposite ends of each of 
the group of positive electrode plates and the group of 
negative electrode plates respectively; 

through holes are formed in the short lateral walls of the 
5 cell cases at upper edge portions thereof; 

a pair of frame fittings comprising base ends and 
protruding portions are provided for each of the cell cases for 
connecting two adjacent cell cases, the protruding portions of 
the pair of frame fittings being inserted into the through 
10 holes formed in the upper edge portions of the short lateral 
walls of the cell cases from both sides and welded together, 
and the positive and negative electrode collector plates in the 
cell cases being respectively attached to the base ends of the 
frame fittings ; 

15 end frame fittings having base ends and protruding 

portions are provided for cell cases located at both outer ends 
of the rechargeable battery for connecting the cell cases at 
both outer ends of the rechargeable battery to outside 
terminals ; and 

20 connection terminals having protruding portions are 

connected to the end frame fittings of the cell cases at both 
outer ends of the rechargeable battery. 

11. The battery module of Claim 10, further comprising a 
sealing material that is provided around the protruding 
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portions of the frame fittings and the connection terminals, so 
as to provide a seal between the two adjacent cell cases. 
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ABSTRACT OF THE DISCLOSURE 



In each of the cells that constitute an battery module, a 
plurality of positive electrode plates and negative electrode 
5 plates are layered parallel to the long lateral walls of 

prismatic cell cases with intervening separators therebetween, 
wherein lateral edge portions of the positive electrode plates 
protrude beyond the negative electrode plates on one side, and 
lateral edge portions of the negative electrode plates protrude 
10 beyond the group of positive electrode plates on the opposite 
side, the protruding portions forming lead portions. 
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Declaration and Power of Attorney For Utility or Design Patent Application 
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As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated 
below next to my name. 

I believe I am the original, first and sole inventor (if only one name is 
listed below) or an original, first and joint inventor (if plural names 
are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

"Battery Module, and Rechargeable 

Battery for Constituting the Battery 

Module" 



the specification of which is attached hereto unless the following 
box is checked: 



United States Application Number _ 
and was amended on 



_ (if applicable) or, 
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Prior foreign applications 

11-207518 

(Number) 
2000-98002 



PCT international Application Number _ 
and was amended on 



Japan 



(Country) 

Japan 



22/07/1999 



(Day/Month/Year Filed) 
31/03/2000 



(if applicable). 

I hereby state that I have reviewed and understand the contents 

of the above identified specification, including the claims, as 

amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to 

patentability as defined in Title 37, Code of Federal Regulations, 

§1.56. 

I hereby claim foreign priority under Title 35, United States Code 
§1 19(a-d) or §365(b) of any foreign application(s) for patent or 
inventor's certificate, or §365(a) of any PCT international application 
which designated at least one country other than the United States, 
listed below. I have also identified below, by checking the "No" 
box, any foreign application for patent or inventor's certificate, or of 
any PCT international application having a filing date before that of 
the application on which priority is claimed: Priority claimed 

s □ 

Yes No 



□ 



□ Additional foreign application numbers are 
supplemental priority sheet attached hereto. 
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I hereby claim the benefit under Title 35, United States Code §1 1 9(e) 
of any United States provisional application(s) listed below. 



□ Additional provisional application numbers are listed on a 
supplemental priority sheet attached hereto. 

I hereby claim the benefit under Title 35, United States Code §120 
of any United States application(s), or §365(c) of any PCT 
international application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
international application in the manner provided by the first 
paragraph of Title 35, United States Code §112,1 acknowledge the 
duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations §1 .56 which became 
available between the filing date of the prior application and the 
national or PCT international filing date of this application. 



(f&») (Status) 
(^IfvS*. W-M^ KSiS*) (patented, pending, abandoned) 



(JKrK) (Status) 
(£f!fi3*, KM* VMx&k) (patented, pending, abandoned) 



□ Additional U.S. or international application numbers are listed 
on a supplemental priority sheet attached hereto. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1 001 of Title 1 8 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent 
named herein to accept and follow instructions from either his foreign 
patent agent or corporate representative, if any, as to any action to 
be taken in the Patent and Trademark Office regarding this 
application without direct communication between the U.S. attorney 
or agent and the undersigned. In the event of a change in the 
persons from whom instructions may be taken, the U.S. attorney 
or agent named herein will be so notified by the undersigned. 
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(Day/MonthA'ear Filed) 



(Day/MonthA'ear Filed) 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the attorney(s) and/or agent(s) associated with the Customer 
Number provided below to prosecute this application and 
transact ail business in the Patent and Trademark Office 
connected therewith, and direct that all correspondence be 
addressed to that Customer Number: 

CUSTOMER NUMBER 7055 
The appointed attorneys presently include: 

Reg. No. 28,394 
Reg. No. 29,027 
Reg. No. 32,674 
Reg. No. 33,094 



Address: GREENBLUM & BERNSTEIN, P.L.C. 
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GREENBLUM & BERNSTEIN, P.L.C. 
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Full name of sole or first inventor 
Shirrii Hamada 
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Japan 
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c/o PANASONIC EV ENERGY CO., LTD. 
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Fifth Inventor's signature, , Date 


ya 


Residence'1008-1, GRazaki, Kosai-shi, 

qt-j _ ir .i,- A^l— 04^9 7APAN 


km 


Citizenship 
Japan 




Post Office Address 

C/O JrY\]NAoUJN-LL- HjV Jirxnjrvj x , IjXL-*. 




555, Sakaijyuku, Kosai-shi, Shizuoka 
431-0452 JAPAN 
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